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ABSTRACT OF 

ESTIMATING MANAGEABLE EDUCATIONAL LOAN LIMITS 
FOR GRADUATE AKD PROFESSIONAL STUDENTS 

J- ^ I 

Author; Dwlght H- Horch, Educational Testing Service, Princeton, New Jersey 

The main purpose of this s tudy was es t Imd t e educational 1 oan Llml ^s for 
graduate and professional -snudents^ which ' would result In a theoretically 
manageable, or comfortable* repayment stream* ^ ; 

Manageable repayments we?e defined as a proportion of . borrowers' future 
Incomes. The proportion of income which could be comfortably devoted to paying 
off educational loans was estimated , from Bureau of Labor Statistics ; (BLS) 
cosumptlon budget data> to range from 5, A per can t of after-tax Income at the 
BLS 1 owe r bud ge^ standard , to ab ou t 6,5 percent at th e BLS intermediate 
standard, and to almost 12 percent .of after-tax Income at twice the BLS higher 
budget standard, 

. Repayment formulas were derived from BLS consumption budget data> and were 
applied to projected future Income profiles for samplings of lawyers , physi- 
cians/ doctoral scientists and engineers i and generally for males with five or 
.more^ years of education beyond high school- Based on each group' s income 
profile , manageable educatldnal loan repayments w^re computed for each year of 
repayment, and summed across alternative repayment periods, to arrive at the 
aggregate ability to repay during the pay-back period* ^ 

Manageable aggregate ability to repay for each graduate and professional 
group was then converted Into manageable loan principal limits, for loans with 
alternative Interest^ rates^ amortization periods, and repayment plans — equal 
Installment and Graduated Repayment Option (GRO) • 

Based on Bureau of the Census profiles of average (mean) Income by age for 
males with 5 or more years of education beyond high school , the manageable 
education^ loan limit for a' 7 percent Guaranteed Student Loan (GSL) repayable 
in equal 3?as tallment s over 10 years was estlma ted to be $7*1 00, Scaling 
repayments to income, and extending the repayment period to 15 years increased 
the estimated manageable GSL limit to , between $16,000 and $18,900, if the 
future inflation is between 3 percent and 6 percent annually. 

Because of differences in earnings prospects for the selected professions 
included' in this study , manageable educatlbnal loan limits differed by profes- 
sion for repayment plans graduated to. prospective Income. This finding. implies 
that many heavily Indebted borrowers entering the professions -may be better 
served by Graduated Repayment Option (GRO) plans, because of./the young profes- 
sionals^ relatively modest s-tarting salaries and because of the comparatively 
rapid rise in their Income generally anticipated dur Ir^^ the latter years of 
repayment. ' » 

The study draws upon Income profile data that Vere readily available from 
previous studies by other researchers. As a result, the simulated manageable 
educational debt levels are intended to Illustrate the relationship between the 
hypothetical prospective income' of selected professional Rroups and their 
theoretical a^bility to repay educational loaiis. 
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Several Implications of the study are discussed . First , consideration 
should be given to allowing borrowers to elect a Gtaduated Repayment Option 
(GEO) and to e:jtend the repayment period from 10 to 15 years If their total 
educational Indebtedness exceeds a threshold amount * The study also suggests 
that separate borrowing limits and Graduated Repayment Option (GEO) plans could 
be established under the Guaranteed Student Loan Program for borrowers In 
different professions- ^ 

While loans are seen as an Important Instrument for financing graduate and 
professional education^ the author suggests the Importance of avoiding exces- 
sive reliance on loans at the graduate and professional level to the exclusion 
of financial aid programs designed to foster equal access » Intellectual excel- 
lence^ and experlental worK-study learning opportunities. 
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/ Introduction 

Educational- loan programs have become a major Instrument over the past two 
decades for financing postsecondary educational costs* Ih retrospect, the 
Initial appropriation of $60 million In fiscal year 1959 for the National Direct 
Student Loan Program, the only federal loa,n program in Its time, seems trifling 
In contrast to current borrowing levels, which approached $1.85 billion for the 
myriad ,pf federal iQan programs In fiscal year 1976. 

Loan programs have evolved over the years In .response to Increasing costs 
y at both the undergraduate and post-baccalaureate levels and to perceived socle- 
,*.^al needs and political pressures. The Natlo-nal Defense Student Loan Program 
(NDSL), for example, was created In the post-sputnik era to accelerate^ post- 
secondary training . The Gua ranted Student Loan (GSL) Program, on the other r 
hand, was enacted to ease the financial burden o| college ^costs on middle Income*' 
families, as an alternative to tax credits- . Other loan programs on the 
financial aljd landscape lnclude\the Nursing Loan Program, the V.A, Educational 
Loan Program, and the Health Education Assistance Loan (HEAL) Program fox 
prospect lv^""physlclan3 * 

The Importance bt loans Is underscored by the fact that some $1.3 billion 
were borrowed In 1976 by students through the Guaranteed and Federally Insured 
Loan Programs, On aa. Individual basis It Is reflected In average borrowings of 
students, which can only be expected . to Increase In the future A recent 
survey of 70,000 postbaccalaureate students In the 1977-78 Graduate and Profes- 
slon$il School Financial Aid Service population, revealed that almost one-half 
(47 percent) reported they had borrowed some amount .during their undergraduate 
years. And for those unmarried st\jdents who had borrowed, the median cumul^JErlve 
educational debts were aTa follows; \ 



















Year In Graduate/ 






Median Cumulative 
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Professional School 






Educational Debt 






First 




* - 


$ 2,68A 






Second ' x 






$ 3,709 




/ 


■ Thlr4 






$ 5,A58 ' J 






Fourth 






^ 7,899 






John F. Morse,, "How We Got Here from There ^ A Personal Reminiscence of the 
Early Days** in Student Loans: Priobiems and Policy Alternatives , College 
Entrance jExamln^t Ion Board, tiBW York, 1977, p. 13, 

D.H, Horch, "Need Analysis at the Graduate and Professional Level: , Who 
Needs It"? Paper prepared for the Student Loan Marketing Association Symposlutn 
on Financing Graduate and Professional Education, June 1977, p. 53, 
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While these debt loads are not particularly alarnilng^ the level of Indebt- 
edness may be expected to increase In the future, f o r a -'variety of reasons • 
Hough notes, for example, that the demand for loans., especially by graduate and 
professional students, ig likely to^ rise, despite projected future enrollpient 
declines* 

Hough arrives at this Seemingly contradictory conclusion thrqugh the 
following logic chain* As Che flow of high school graduates begins to decline, 
enrollments In Institutions' o^ higher education may also be expected to decline- 
This will creace^an upward push on tuitions, to the extent; that the volume bf 
students declines and the fixed cost base for tenured salaries remains, constant* 

0 ^ 

As costs escalate, pressures toward d^ebt financing Will mount at the 
gi^aduate and professional level In, the absence of government Intervention In the 
form of uncategorlcal grant assistance to Institutions or grant a^sslstance to 
students* 



There Is' a growing concern- chat Increas'lng^ debt burdens will create in- 
creasingly serlous-t repayment problems for scudents 'in the fuCure, and may have 
.unlhtende^j pervasive consequences such as Income maximization behavior of 
borrowers — that may conflict with broader social goals*' For example. Congress 
recently enact e^l ^ the Health Education As si s tance Loan Progr £tm wi th a maximum 
aggregate loan liml t of $50^ 000, an (unsubsidlzed) 10 to 12 percenc Interest 
race, and- a 15 year, repayment period* WJille It^ can be argued that the Income 
profiles of physicians permit absorption . of this level of Indebtedness, it "can 
also be hypothesized that heavily Indebced "physicians may opt for praccices in 
more lucrative nonshortage areas* Another possible consequence of high debt 
leyels for physicians is. a further upward push on their prof essiorial fees. 
Slml^lar types of behavorlal consequences of borrowing can \fB hypo theslzed for 
/ Other professions, such as law or business* ' 

The growing importance of laans\s an instrument for financing graduate apd 
pifof essional study , and che concert over the repayment legacy they 6ntall , 
suggests the need to deveSpp a m^chodology for estimating loan limits that are 
not overly burdensome* 



.The. balance of t\ils paper is devoted to developing alcernative definitions 
of manageable loan limits-, and simulating loan limits for borrowers In Elected 
professions? " Because of the key role loans are likely to play* "in fhe years 
ahead at the postbaccalaureate l^vel, this study Is restricted 'to estimating 
manageable loan limits for graduate and professional students^ 



Lawrence A* Hough, Introduction to Student LdSn Marketing Association 
Symposium on Developments in Financing Graduate .Education* ' ^ 
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Manageable Educational Debts 

The question of what constitutes a manageable education debt level has been 
a vexing one> and, 'as J9h^stone points out there is little on which to base an 
answer to- the question.*' There seems to be agreement* however, that the 
relevant measure of the ''oppressiveness of a debt is the relation between future 
payments and future income. At ^ome level , the ratio of annual repayments to 
annual income becomes burdettsome." 

. 

Perhaps the most definitive work in the area^of tolerable educational debt 
levels was undertaken by Daniere Iji the 1960s . Daniere examined consumer 
expenditure profiles and concluded that fam^ll^ spend about 90 percent of their 
after-tax income for .consumption* .leaving a residual of 10 percent. A priori ^ 
he concluded it would be unreasonable to expect borrowers to devote Nail of their 
residual income for educational debt repayment and Vsuggested that 6 percent of 
before- tax income, or 7*5 percent of after-tax income, could be devoted^ to 
retiring educational debts, without being overly burdensome. 

it ^ ^ ^ 

Daniere concluded that a tolerable educat;Lonal loan would be defined as one 
entailing annual repayments equal to, or less than 7*5 percent of an Individ^ 
ual's after-tax income. 



Hartman, f&l lowing a different reasoning , ^ concluded that up to 15 percent^ 
of the typical college graduate's starting income, before taxes, would not be an 
overly burc^easoine' educational loan repayment, aslsuming equal antiual install^ 
ments • He based his conclusion on the assumption that during the payback 
period students might be willing to accept a level of repayments equal to the 
increase in their earning power resulting from a college education. 



Froompkin, in his study of student loans for women, 

repayment liurdens to evaluate ■ loan repayment plans: 

4 ■ # 



8 



used three tests* of 



, Bruce D. Johns toue* New Pattdrns for College Lending ^ Columbia University 
press, New York and London, 1972, p. 106. 

Robert W* Hartman, Credit. for College ^ New York; McGraw Hill, 1971, p- 14. 



^Andre-^ Daniere, "The Be^afits and CSS^s of Alternative Federal Programs of 
Financial Aid to College Students ," in The Economics and Financing of Higher 
Education in the United States: A Compendium of Papers Submitted to the Joint 



Economic Committee (Washington , D . C < 
pp. 576-578. 

^Hartman, op cit ^ p. 19. 



U.S. Government Printing Office, 1969), 



8 



Joseph Froomkin, Study of the Advantages and Disadvantages of Loans to Women , 
Prepared for * the Department of Health, Education, and Welfare* December 1974 ; 
Distributed by National Technical Information Service , U ♦ S ♦ Department of 
Commerce, p. 14. 
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I* What proportion of a single woman's annual earnings or of the family 
Income of a married woman will be" claimed by loans of varied amounts at 
different maturities? 

What proportion w^men will be overburdened "by the repayment ^f loans, 
where ove rbur dSn is def Ined as 6 percent of an unat tached single' 
woman's Income and 3 percent of the family Income o^ a married woman? 

3- What proportion of women are likely to pay for their loans from their 
own earnings? ^ 

Manag€fable repayment streams » it seems » ^can be defined In'' a number of 
different ways; 

. • A manageable annual repayment Is one that does not exceed 6 percent of 
the Individual's before-tax (or 7.5 percent after-rtax) Income during the 
life of the loan (Danlere). ' . * ^ 

• A manageable annual repayment Is one that does not exceed 13 percent of 
the Individual's belore-tax starting Income (Hartman). 

^ Hartman's definition^ which lis tied ^o flrst-yej^r, starting Income^ seems 
especially suited to euiual annual repayment Installments, because It prohibits 
educational loan repayments from exceeding a stipulated maximum percentage of 
Income. Tying repayment to a pBrcentage of f ;Lrst year income mpre or less 
ensures that the borrower can manage the educational loan' Installment ^during the 
first repayment year* And, In future years, ]the fixed annual repayment will 
declltte over time as a proportion of Income* 

Alternatively, the manageable annual repayment m^y be defined as some fixed 
proportion of the Individual's future annual Income during each year of the 
amortization perlod\ Thus, as the Individual's lnc<^e groWs throughout the 
amortization petlod, the annual' repayments wfll grow, but the percentage of 
Income devoted to repayments will remain constant* 

Another approach^to defining what constitutes a manageable debt level Is to 
review .^Bureau of Labor Statistics (BLS) budget data* Tab^e I presents compo- 
nents of the three annual budget standards for an urban family of four In autumn 
1976. There Is^no debt repayment component within the BLS budgets, since tbey 
represent budgets required to Achieve these aljternatlve living standards > 
regardless of Income. " ^ ^ ' * * 

It should be noted that the BLS standards , are benchmarks developed by 
economists, scientists and technicians from goods and services selected to 
represent a predefined, specified theoretical level of living* BLS points out 
that *'whlle most families that do any "budgeting at all base their budgets on 
current . or expected Income, any budget which Is to be used as a benchmark for 
economic or social measurements must take Che opposite Approach* It must ie 
built up from a list of goods and services representing a' specified level of 
living. When' the cost 'of these goods and serx&ices has been determined. It 1^ 
then pc^&slble to ascertain the amount of Income required to cover the budget." 



3 Standards of Living for an Urban Family of Four ^ U. S * Department of Labor , 
Bureau of Labor Statistics, U.S. Department of Labor, Bulletin No. 1570-5, 
p . 1 . ^.1 « ^ H 
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Th^ BXS budget Standards do not Imply that Individual families at /dpeclfled 
levels actually allx>cate their Incomes In a inanner necessarily consistent with 
the components of the standards* Thus^ to a lesser or greater ext&nt> depending 



they spend their Incomes. . - " 




" <5 


Table 1- Three Annual^udgets for an Urban Family 
of four, Autumn 19^©^^ < 




1 

> 


T" ' ■ ■ 
Component " Lower ^ ^ ^ Intermediate 

i, * 




r 

Higher 



Food ( 

Housing 

Tr ans po r t a t lon 

Clothing 

% 

Personal Care . 

^ • / 

Medical Care 
OtheV Consumption 



1 



Total Family^ Consumption' 
Other Items 
Adjusted Consumptlon- 




' $3859 - 


$4856 


3843 


5821 


1403^ 


1824 


1141 


1670 




V 503 


K 900 


939, 


869 


.1434 


12370 ,f' 


17048 


.731 ^ 


*1234 


$13101 : 


. $18282 







Other consumption Includes average costs for- reading » recreatloth^ tobacco*, 
alcohq^lc beverages, education, and miscellaneous expenses* 

Other Items Includes allowances for gifts ^d contributions, ll^^^^lnsurance 
and occupational expenses* 

;5ourc^V Monthly Labor Review, July 1977, p. 35 



T^ew of 



A, rei^ew of the BLS standards In ^able 1 reveals two- components that appear 
to be largely discretionary— **'other cotisumption*' and *'other items*'* While these 
could be viewed^ as discretionary Amounts which could be allocated etrt;.irely to 
annual educational .debt amortization, such^ an assumption could conc^^ivably 
requii^e major budgeting dislocati^^ on the part of the family. 'On the other 
hand, it can be argued that m, amount approximating the other consumption 
component of the respective bird]j||||s could theoretically be devo^ted to educa-^ 
tlonal loan repayments without cTCatlng art undue strain on the family budget,- 
Thus, manageable .annual educational loan repayment could be defined as^^n 
amount equivalent to the other cohsumptiop component of the respective BLS 
budget staildards, . " . 

r The data in T^ble 2 present housing and other consumption budget componets 
expressed as percentages of the three adjusted consumption budgets. At the BLS 
lower consumption budget standard, housing costs represent 22 > 8 percent of the 
.s tandard and other Con sump t Ion Sterns, represent 5.4 percent of the lower 
standard. The^e percentages increase progressively to the Intermediate and 
higfier standards. Note the fact that the'other consumption component represents 
between 5.4 and 7.^8 percent of the respective budget^, a range that encompasses 
Daniere's 7.5 percent figure. 

For purposes of this study, manageable debt r^epayment is defined" as an 
amount equivalent to the other consumption component of the respective BLS 
budget istandards. It .should be pointed out that the total aditidted consumption 
crbudgets in Table I exclude federal, state, FICA and local taxes. As sucW, they 
represent* income after taxes (effective income) needed to achieve each of the 
three budget standards. 



Table 2. Housing and Other Consumption 
Adjusted Consumptions Budgets 


Expenses 
at Three 


Expressed as Percentages of 
Levels of Living, Autumn 1976 


Component ^ Lower 




Intermediate 


Higher 


Housing ^ 22.8% 




29.3% 


■ 

31.8% 


^ther Consumption 5.4% 




6.6% 


7.8% 


, Housing plus Other 

Consumption 28.2% 




35.9% 


39.6^ 











If one accepts this definition, the question becomes, "Given a known annual 
income, how can the aanual manageable educational loan repayment be estimated?'* 
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Using the data In Table 'l,.lt^lB possibles ta construct a progressive 
schedule that, at each of the" three budget &t«Hdai:ds, yields expected^ annual 
r&payment 8' e<|ual to the Other Consumption component • For example, The Other 
Consumption component (or manageable repayment) represents 5.4 percent of the 
lower^ budge't standard ($8,610), or $465. At the moderate standard. It Is $869 
($465 from^^ the' lower standard 'plus 9^ percent of the. difference between the 
amount of the lower and the Intermediate standards*) 



^ Table 3 presents a progressive schedule which ^ weus constructed to estimate 
manageable debt repayment from 1976, effective income (Income after t'axes) • At 
double the BLS higher standard the manageable annual repayment yaas assumed to be 
three times the repayment at the higher standard. 



Table 


3' Formulas for Estimating Manageable 
In Autumn 1976- Dollars^ * 


Annual 


Educational Debt Repayment 


Autumn 1976^ ^ 
effective Income (El) 


.Manageable Annual 
Educational Debt Repayment 


$ 


? 

0- 8,610 




5*4% of EI 


$ 


8,611-13,100 ^ 




$465 plus* 9% pi EI In' 
excess of $8610 


$ 


13,101-18,280 




$869 plus 11-0% of EI 
In excess of $13, 100 


$ 


18,281-cy<rer 

. t> 




$1,439 plus 15,7% of EI 
In excess of $18, 280 


1. 


Effective Income = Adjusted gross Income less 
taxes, PICA taxes, and state and other taxes. 


allowance for U,S* Income 



^ Effectively, the above formulas result in expecting tlte^ollowing propor- 
tions of af ter-tax Income for educational debt repayment: 5 • 4 percent at - the 
BLS lower standard, 6*6 percent at the BLS Intermediate standard, 7,9 percent at 
the BLS higher standard , and 11*7 percent at twice xhe BLS higher standard , 



.Since educational loans are repaid from the ^student's future Income , the 
ability to repay educational debts can be viewed as a function of the student's 
future Income stream during the amortization period * To estimate aggregate 
manageable educational loan repayments for graduate and professional students, 
age*earnlngs profiles must be taken Into consideration* The, Bureau ot the 
Census periodically estimates- the mean income, lifetime income, and educational, 
attainment of men in the United States* One -of the groupings for whj.ch these 
data are available is for men with five years or more of college. 



14 



-8 - 



■ 4 . 

Medn Incomes^for this groups In 1972 dollars^^ are presented by age In Table 
i. This table reveals that the mean Income In 1972 dollars for 26 year old men 
with five, years or more of college was $11^104. The data in the "ratio" column 
present mean incomes at each age expressed as a ratio' of the income for, the 
respecitive" age group to the mean income at the base age of 26* Age 26 wag 
'chosen as the base for this group because it is the earliest age at which the 
majority of ^graduateVprbf essional borrowers in four year educational programs 
would begib repaying their ' loans ^ assuming a grace period.. 



( 



\ 



\ 



Tabled 4. 


Estimated Mean Income in 
Age-^Earning8 Ratios for 


1972 Dollars at Present Age and 
Males with Five' Years or' More o£ 


\ 




Pos^tsecondary Educati'bn 


/ 


\ 


Age 




Income 


Ra^tio 


26 




11,104 


1.00 


27 




11,854 


1.(07 


28 


* 


12,577 1* / 


1.'13 


29 




13,273 . ^ 


1 .20 


30 




13,941 ; . / 


1 .26 


31 




14,581 / / 


ls31 


32 




15, 194 


1.37 


33 




15,779 


1 .42 


34 




16,337 ^ 


1.47 


^ 35 / 




16,868 


1.52 


36 




17,371 


1 . 56 


37 


/ 


17,846 


1.61 


38 - 




18,295 


1.65 


39 




18,715 


1 .69 


40 




19,108 


1.72 


^\ 




19,474 


1.75 


42 




19,812 J 


1.78 


43 




20,123 


1.81 


44 




r 20,406 


1.84 


45 




20,661 


1 .86 


46 




20,890 


1 .88 


47 




21,090 


1 .90 


48i 




21 , 26A 


1 .92 


49 




21,409 


1.93 


50 




21,528 


1.94 


51 




21,618 


1.95 


52 




21,682 


1.95 


53 




21,718 


1 .96 


54 




52j726 


1.96 


55 




21,707 


1.95 


56 




21,660 


1.95 


57 




21,58$ 


1.94 


58 




21,485 . 


1.93 


59 




21,356 


1.92 


60 




21,199 


1.91^ 


61 




.21,015 


1.89 


62 




20,804 


1.87 


63 




20,565 


1.85 


64 




20,298 


1.83 


Source ; 


.U*S* Bureau of the Census 


, Current Population Reports, 






Series P-60, Ho.. 92. 





IC 



/ 
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^ The census data/'^sujggest^/that Income wll' grow (In 1972 dollars) as a func- 
tion of age by 7 pe^t^^nt frQm age 26 to 27, b^ 13 percent form age 26 to age ^28, 
and so on. The /Income gff males t^th five years or more of college may be 
expected to grow. by 52 pei/qent J)etween ages 26 to 35 (first 10 years), "and by 86 
percent by the twentieth/ year (^ge 45)* . ' - 

in measi^lhg aggregate manageable debt repayments, which will be made from 
future IncQiti^s, the Impact of Inflation on Income should not b.e Ignored* 
Accordingly, the projection of furture Income streams should account for both 
Inflation/and c'ross-dectlonai income growth, O ^ 

d^'ta liy'T^bla 4, ^.therefore, need to be updatei^tro reflect Inflationary 
from/lft72 t6 future, repayment years, Studenj^s efT^terlng four-year degree 
^In 19^-79 S'puld not be expected to begin repayment* of their loans 
the 'beganiiipg of 1983, For this reason, the. 1972 census income data need 
to ybe upd^teS; through\1983 for Inflation, Actual and; projected Consumer Price 
lijflex (CPl)'-'^ Increases for. the. period 1972 to 1983 are presented In Table 5* 
idsed oh the actual Increase In the CPI from 1972 through 1976, and projected 
Increases through 1983, It Is estimated that t^e .CPI will increase by 103*9 
percent f^or the period 1973 through 1983, Therefore, the average 1972 Income of 
$11,104 fbr a 26'-year-old male with five or more years of college, when updated 
for CPI Increases to 1983, becomes $22,641, Further, the averaJge 1972 before- 
tax Income of $16,337 for a 34 year old would grow to $53,092 In 1991, assuming 
Inflation of 103,9 percent from 1972 to 1983, and, a 6 percent , Inflation rate 
thereafter. Long-range estimates of rises In the CPl ^re subject to consider- 
able unc ertaln ty , tlieref ore , for purposes of estimating manage ab le deb t 
repayments .from future income streams. It might be preferable to assume a lower 
rate of Inflation, This would result In the yielding somewhat more conservative 
estimates of ability to repay from future Income streams. 




i: 
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Table 5. ActUjf^l and Projected Ri geg in the Consumer Price Index (CPI) 
1972 to 1983 1^ . ^ ^ 



Year 



Percent Increase 
(1972=Base) 



1972^ 
1976^; 
1977^ 
.1978 
1979 
1980 
1981 
/ 1982 
1983 




255,5 



92,3% 
103,9% 



1 



Source;' Monthly Labor Review, August' 1977\ 

Source; Data Resources Inc, Predictions of National Pric^ and Wage 
Increases* *^ * 



Table 6 presents estimated earnings profiles and manage^le annual and 
cumulative educational debt Repayments for 10 and 15 year amortization periods, 
assuming repayments begin in 1983> For this analysis , the census age-income 
ratios for males were assumed to be repTesentat^^ve. of earnings profiles for the 
universe of graduate and professional^ students*^: 



^o the extent that there may be significant differences in starting salaries 
and age-income ratios (growth profiles) am^png students in various disciplines 
and between n^n and women, one would expect manageable debt loads to vary 
among disciplines^ and occupations and between sexes* Moreover, to the extent 
there may be differences in cross sectional income growth rates among racial 
and ethnic groups , different manageable * debt loads would be implied by the 
approach* 
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.Note that mdna^geable annual debt repayments were computed for each year 
using the "effective" or after-tax -Income formulas presented In Table 3, updated 
for Inflation* Just as Inflation of Income neeeds to J>e accounted for, so too 
do Inflationary Impacts on the repayment formuias them^jlves. Formulas for each 
future! year were, therefore, indexed f or * Inflation- Effective Income was 
def jneii as adjusted annual Income* (l.e . , adjusted for inflation and age growth) 
less t;l:ie sum of estimated federal Income J^axes, FICA taxes dnd state and other 
tax(isy The all^owance f or state and other /taxes Is 8 percent of adjusted Income, 
the aitfount allowed by uniform methodology flananclal need analyals procedures 
for f^mlle? whose total Income exceeds fS10,000, 



J' 



^^See Appendix A, formula 3, which was used to index- the annual repayiaent 
Schedule. 



1^ 



Table 


i 

6. Estimated Earnings 
Loan Repayments for 
Assuming 6 Percent 

7 ' 


Profiles and Manageable ^Annual Educational 
Males with J^ive Years or More of College, * 
Inflation After 1983 


. „ ■ 1 
Loan 'Repaymerlt , 
Year ' ! ^ 

i 


Before Tax 
Incbmg in ' , 
1972 Dollars 


After Tax 
Income in 
Current Dollars 


Manageable 
Annual Loan 
Repayments 


Cumulative 
Repayments 


(1) 


1983 . 1 


i 

^$11,104 


$16,127 




$ 988 




(2) 


1984 ; 


11,854 , 


18,003 ^ 


U129 . - 




(3) 


1985 ; 


12,577 


19\ 795 




1,261 




(4) 


1986 ' 


13,273 


21,^03 




1,410 




(5) 


1987 ; ; 


13,941 


23,720 . 




1,550 




(6) 


1988 ' 


14,58t 


25,543 




1,679 


* 


<7) 


19^9 . 


15,194 


27,560 




1,823 




(8) 
(9) 

(lor 


1990 . 

1991 

1992 


1 15,779 
16,337 
• , 16,868 


29,510 
- V31,626 
33,921 




1,966 
2,122 
2,293 


10 Year 
Amortization 
($16,221) 


(11) 


1993 


17,371 


36,218 




Z, 46D 




(12) 


1994 


17,846 


3'8,902 




2,663 




^13) 
\l4) 


1995 
1996 


18,295 

4 

18,715 


41,594 
44,500 




2,862 
3,079 . 


15 Year 
Amortization 
$30,575 


(15) 


1997 


19,108 


47,396 . 


1 


3,289 

i 




^Assumes entry 
exit age 25 In 
1983. " 


Into a four-year graduate/ prof ess lonal program ^ In 1978-79, 
1982, nine month grace period, and repayments .beginning in 


2 

SouTcer See (Table 4. 










3 ^ ; 

Assumes 103 .9 percent rise In CPI from 1972 to 1983 , and six percent annual 
Increases thereafter In bef ore-tax income . After-tax income equals income 
less allowances for federal taxe?, state and other taxes , and FICA taxes . 
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The far right column of Table 6 presents the. cumulative manageable repay- 
ments at the tenth and fifteenth years. The outc(>mes of this analysis suggest 
that, * given a 10 year 't^ayment period * aggregate repayments ,^^raduated to 
income, of $16, 221 would be manageable; given a 15-year ^^^ortization period , 
aggreg'ate repayments of $30,575 .woul d be manageable. It is ext r^ely 
important to note that these statements assume annual repayments are sc^ed to 
Income and 'an inflation rate of ^ percent.* \Without such scaling, the student 
amortizing a loan in equal installments could be expected to repay more than a 
manageable amount during the first years of repayn^ent, 

The chart ort the next page illustrates the ability of selected professional 
groups ,to make annual educational loan repayments oyer a 15 year amortization 
period • The chart demonstrates, on average, little' difference in ability to 
repay educatjional loans of doctoral scientists ^nd engineers, and males with 5 
or *tnore years of college* Moreover, the ability of lawyers and physicians to 
repay educational ^loans is ncrt markedly different, if 'physicians""&^ required to 
beg^n repayments during internship and residency * Ko t surpr i singly , JLf 
.physicians are permitted tcf begin repaying educational loans af tei;^ the residency 
pef iod they appear ^as a group , to theoretically have the ability, to make the 
largest annual' repayments* 

Conversion of Cumulative Repayments from Future Income into ManaReable Loan 
Rrincipal Limits 

I- 

In the^receding section, a methodology was presented for measuring manage- 
able aggregate educational loan ^repayments as a function of future income 
profiles for a group that may approximate gfadua£e and professional students as 
a whole. 

Having presented this methodology, the question becomes , "What is the 
aggregate tolerable loan principal (as opposed to repayment), given manageable 
aggregate repayments?" Naturally, to answer this question, the repayment period 
and the interest rate must be; stipulated , because repayments include^ both 
principal and interest * 

Table 7 presents a general formuls for computing total principal, given 
monthly repayments, Ipterest rate, ^nd number of motiths in the repsyment period. 
Table 8 presents denominators for the^ formula for different repayment periods 
and interest rates." Table 9 converts the cumtilative manageable repayments 
developed in Table 7 into total toleYable .debt pi^incipal for a 7 percent 
interest-bearing loan repayable in Lp or 15 years. 



Formulas ' 1-4 of Appendix A were used to determine cumulative manageable 
repayments, ' * ^ 



EsVlMATED manageable' GRADUATED EDLICATIONAL LOAN REPAYMENT 
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Table 7* Formula for Computing Total Principal Given Monthly Repayments 
'/ ^ (Including Principal and Interest), Interest Rate, and Repayment 
Period- 



up = 



CR/(12 X v) 



R + 12 



(1 + R/12)^ ^ 1 



12 



* Where: 

P = Principal 
CR = Cumulative repayment 

Y = Number of years In amortization period 

R - Interest rate 
M = Number of manths In repayment period 



Table 8. Formula Denominators by Amortization Period and Interest Rate. 



Amortlzatlo 
P'erlod In 
Years 

10 

15 

20 




3 Percent 
.0096575 
.0069067 
.0055467 



infer est Rate 



7 Percent 
.0116117 
.0089889 
.0077 5 3A 



10 Percent 
.0132152 
.0107461 
.0096503 
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The data in Table 9 suggest that repayments of $16,221 would be manageable^ 
over a 10 year amo r tlzatldiA p er iod B^r a iPan bearing 7 perc ent In teres t 
converts into a loan prlncl^l of ' $1 1 ,641 • Stated differently , the analysis 
Sug^es ts that an aggregate loan limit of $11 , 641 for the universe of graduate^ 
and professional students, may be a manageable loan celling for a 10 year 
amortization period, assuming repayments are scaled to future Incojne * If the 
amortization period Is extended to 15 years ,^ it appears that a' $18,896 loan 
principal celling would be tolerable* 

The aggregate loan (principal) limit for the Guaranteed Student Loan 
Program (GSLP) was recently extended to $15,000 for graduate and professional 
students. This analysis suggests that the' $15,000 limit Is not unr^easonable , 
provided the 10 year amortization period Is extended tQ_ 15 years and repayments 
are graduated or scaled to Income* Given a fixed repayment schedule and a ten 
year amortization period, one could argue that the total debt repayment shou^ 
not exceed 10 timed the manageable^repayment during the first year of rapayment. 
If the required, equal monthly Installment exceeds the manageable monthly repay*- 
ment the first year, one might hypothesize that undesirable personal and social 
consequences, such as default, might rf^ult* Following this- line of reasoning 
for the example In Table 6, a manageable aggregate GSL loan principal limit for 
males with 5 or more years of post secondary training , given an equal monthly 
repayment schedule, would be about $7,100, 



$988 X 10 yrs. + .0116117 = $7,090 

120 months 

The preceding example highlights the ImporC^ce of permitting graduate and 
professional GSL Program borrowers the^ option of graduated repayments, and 
suggests that the amortization period should be extended to J15 years for those 
borrowing In ^excess of $7, 100, Referring back to the manageable annual repay- 
ment column of Table 6 , it appears that annual GSL repayments , If graduated 
to allow approximately a doubling of annual payments from the first to the tenth 
year of repayment or a tripling from the first to fifteenth year, would result 
In a manageable repayment stream tor males with 3 or more years of postsecondary 
education* 



r 
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.Table 9* Conversion of manageable repayments Into total manageable loan 
V, principal for alternative, amort'lzq^tlon periods^ at 7% Interest^ 

for males Wlth*5 or more years of po3tsecondary education* 

' (Assumes 6 percent inflation after 1983) . 



Item 



' 10 Years 
(120 Months) 



15 Years 
(180 Months)' 



Total Manageable 
.Repayment 



Average Monthly 
Repayment 



Formula Denominator 



Total Manageable 
Loan Principal 



$16,221 



1 



$135-18 



,0116117 



$11,641-^ 



$3a,575^ 

$169.86 
.0089889' 

$18,896^ 

I 



1 



Source: Table 6 



"Source: Table 8 



Computed\as follows: Montly repayments divided by formula denominator, 



Ther preceedlhg example reveals that several variables Impinge upon the 
assessiqlent o^f manageable educational loan principal limits: 

Length of the amortization period 



Interest' rate 



Shape pf tKe :atge-lncome profile 

y 

^umed lnf»3|ptlon rate In future years 
Equa^lnstallment or graduated repayment option (GRO) schedules 
S t a r 1 1 n g^'^s^al^ r y 



2, 
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In summary^ the methodology suggested for estimating manageable educational 
loan principal llml£s for equal Installment repayment ^ plaos Is outlined below: 

1* Mean starting Income In constant dollars .Is updated for Inflation to 
the year In which rep,ayment will begin* 

2* Effective starting Income In current dollars Is computed as the dlffer- 
* ^ence between current bef ore-tax starting Income legs allowances for 
taxes (federal^ FlCA~state and other). , 

^ 3. Repayment formulas (Table 3.) , indexed f 6r Inflation to the first 
repayment year» ar'e applied to effective Income to estimate the manage- 
able repayntent during the first repayment year of repayntent* 

4* Manageable annual repayment based on first year ^f ectlve Income Is 
multiplied by the number of years In the repayment period^ and Is then 
converted Into a manageable principal limit * Principal limits will 
vary depending upon the stipulated Interest rate and length of the 
amortization period. 

For graduated repayment option (GRO) plans » the six step me tWod fr^r 
estimating manageable, loan principal limits Is summarized as^follows: 

1* Mean starting - income ^n constant dollars is updated for inflation tcT 
the year in which repayment will begin* 

2* For successive jipepayinent years^ mean starting salary- is adjusted for 
inflation and cross sectional growth r^tes** 

3* Estimated effective income for each repayment year is calculated as the 
difference between bef ore- tax income and federal » F1CA» and state and 
other taxes * ^ 

4* The manageable annual repayment /formula (see Appendix A, formula 3) , 
indexed, for inflation^ is applied to effective Income for each repay- 
ment year • ^ * [ 

. 

5* Annual repayments are summed across th^ amortization period to deter- 
mine aggregate manageable repayments from future income* 

6* Aggregate manageable repayments are converted to manageable principal 
limi ts based upoo^, the 'stipulated interest rate and 1 ength of the 
amortization period, ^ / 

Because starting incomes and cross sectional income growth rates vary among 
graduate and professional disciplines, there is no single answer to the manage- 
able loan principal question* As yill becone more apparent in the next section, 
one set of loan program features (interest rate, amortization period, scaling of 
repayments to, income) may yield ,educational loan principal limits that would be 
manageable for q^e discipline, but not another* ^ ' 
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Manageable 'Educational Loan Principal Limits . for Selected Professional Groups 

To test the -sensitivity of the methodology for estimating manageable 
educationaj. loan priacipal limits, an interactive computer model was develo'ped- 
The model allows the user to stipulate t^e following variables: starting income 
in curreqt dollars ^> age-income growth ratios, inflation rate, interest rate,, and 
.number of years in thd pay-back period* It then computes manageable educational 
debt load^ usin^ the formulas Appendix A. ^ ^ 

A series of simulations were . run to estimate manageable educational loan 
principal limits for each. of th§ following groups: 



• Males with 5 or more years of college 

• Law students . , 

• Medical students, assuming repayment begins during internship 

• Medical students, assuming repayment begins after residency 

• Doctoral scientists and engineers. 

The simulations drw upbn income prof ile data that were readily available 
fjr'om previous studies by other researchers. In addition to simulations based on 
-^Bureau of the Census data for males with 5 or more years of college, the simula- 
tions for lawyers utilized income profile data published by the Massachusetts 
Bar Association, throse for doctoral scieatists and engineers drew upon dat^ 
published by the National Academy of Sciences; and unpublished income data from 
the Institute for Demogrphic and Economic Studl^^ were used to simulate manage-' 
able educational debt levels for physicians. As a result, the simulated 
manageable educational loan limits are intended to illustrate the relationshi 
between the hypothetical prospective average (mean) income of selected prof es^ 
sional groups during the pay-back period and their theoretical ability to repa) 
educational loans ^ Because available income profile data for ,1the selected 
professional groups may not be wholly representative, the reader is urged to 
interpret the results . of the simula^ons cautiousl)^. Similarly , because the 
estimates of manageable debt levels are based on group mean incomes at selected 
ages, the reader is c^autioned against inferring that the results are necessarily 
applicable to individuals « 

The results of. all of the simulations are highlighted in Tables 10 and 
11. Table 10 presents estimated manageable cumulative repayments, including 
principal and interest, by type of repayment (fixed or graduated), for selected 
pay-b^ck periods and professional groups « Inspection of Table 10 reveals that, 
for males with 5 or more years of college, totay repayments of $9,900 would be 
theoretically manageable , given a 10 ys|i^ amortization period and restricting 
cumulative repayments to 10 times the repayment that is manageable from the 
student's income during the first year of repayment. On the other hand, if 
annual repayments were scaled to income, the cumulative manageable rai^av^iient , 
given a 10 year amortization period would be between $14,700 (if the inflation 
rate were 3 percent annually) or $16,200 (if the inflation rate were 6 percent 
annually) . ^ 
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The age-income profiles and estimated starting incomes for each professional' 
group may be found in Appendices B through E* > 



table 10< E:dtL(a£tted^ Manageable Cumulative Kepayiceots (Principal and Interest) by Amor tlsar Ion period for Selected Professional Groups 


Amortization 
Period 


Males with 5 or mere 
Years of College 


Lawyers 


Physicians 
(Repayments 
Beginning after 
Residency) 


Pyslclans 
(Kep^ments Beginning 
In Internship) 


Doctoral Scientists 
and Engineers 


Equal Graduated 
Repay- Repay- 
ments laents 


Equal ' Graduated 
Repay- Repay- 
^ mentis ments 


' Equal Graduated 
Repay- Repay- 
ments ments 


Equal Graduated 
Repay- Repay- 
ments m^nts 


Equal Graduated 
Repay- Repay- 
ments ments^ 


10 Years 
13 Years 
20 Years 


^$9.9 $14.7-16.2* 
$14.8 ' $25.8-3c/.6 / 
$19.8' $39.4-50.8 


^ $8.9 $20.9-23.4 
$13.4 $41.7-50.8 
$17.9 ^70.9^95.7 


$22.0 $39.1-44.2 
$33.0 $77.5-96.7 
$44.0 $134.3-186.9 


$10.4 $19.0-21.4 
$15,6 $40-4-49.6 
$20.8 $73.9-101.8 


$12.9 $16*7-18.3 
$19.4 ' $28*3-33.4 / 
$25.8 $42*8-55.1 


^ Lower llailt assumes 3 percent annual Inflation rate; upper limit assumes 6 percent annual Inflation rate. 

■ " ■ ' N- ■ " ■ 



■29 - ■ ' ' . 3C 



i 
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The following findings emerge from the data In Table 10* 

• Given equal monthly repayment schedules, physicians could repay more 
than, any other group, assuming their repayments begin after residency * 
Doctoral scientists and engineers follow physicians In their ability to 
manage equal monthly repayments, due to their relatively high starting 
Incomes, Interestlngl/ enough, heavily Indebted law students would 
appear to be least well served by equal monthly schedules , due to theix 
comparatively lower first year Incomes* ' ' 

• If repayments w^e graduated to prospective Income, the ordering by 
ability to repay would be physicians,*' followed by lawyers, followed by 
doctoral scientists and engineers , The reordering of lawyers and 
doctoral scientists and engineers Is due to the shape of their respec- 
tlve future Income profiles. lawyers^ on average, appjaar to begin at 
lower starting Incomes than doctoral scientists and engineers* The rate 
of Income growth Is' much steeper for lawyers; hence, their ability to 
repay educational loans, where repayments are graduated to Income, Is 
greater on average than doctoral scientists and engineers* 

Table 11 presents aggregate manageable educational loan Prrlnclpal borrowing 
limits by Interest rate within amortl^^ation period for selected professional 
groups. 

For sake of convenience, tha results for each group shown in Table 11 will 
be discussed separately* 

Males with 5 or more years of college ^ f 

For males with five years or more of college. It appears that $8,500 
would represent a manageable level of borrowing for a 3 percent Interes t-bearlng 
loan repayable In equal Installments over ten years, such as National Direct 
Student Loans * For a 7 percent loan repayable In equal Ins tallments over 10 
years, such as Guaranteed and Federally Insured Student Loans, a limit of $7,100 
would bje manageable. The lower limit for the 7 percent loan Is due to the 
higher Interest rate. 
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TABLE IK Estlntated Aggregate Hanagaabl€ Bducatlorial Principal Borrowing 
for Selected Professional Groups (Amounts in Thousands) 


Lltdlta for 
-# 


Equal Installinent and Graduated Repayment Option (GRO) Plans 




Males with 
5 YiTs or More of College 


Lawye re 


Physicians : 
Repayments 
Beginning after 
Residency 


' Pyslclanst 
Repayments Beginning 
In Internship 


Doctoral Scientists 
and Engineers 


Length of Repayment 
Period /interest Rate 


Equal 
Repay- 
ments 


V 

Graduated 
Repayment 

Option Cgro) 


Equal 
Repay- 
ments 


Graduated 
Repayment r 
Option (GRO) 


Equa 1 
Repay- 
ments 


Graduated 
Repayment 
Option (GRO) 


Equal 
Repay- 
ments 


Graduated 
Repayme nt 

Option Cgro) 


Equal 
Repay- 
ments 


Graduated 
Repayment 
Option ,CGRO) 


10 Year Amortization 




S12.6-U.0* 


















3X Ir^terest 


$ 8.5 


S 7.7 


Sie. 1-20.2 


$18.9 


S33. 7-38.1 


$ 9.0 


516.5-16.4 


SU.2 


Sl4. 4-15-8 


7X Interest 


S 7.1 


SlO.5-11.6 


$ 6.4 


&15.0-16.8 


$15.8 


S28. 1-31.8 


% 7.5 


513^7-15.3 


% 9.3 


S12. 0-13.1 


lOX Interest 


% 6.2 


S 9.3-10.2 


S 5^6 


S13.2-14.7 


S13.8 


S24.6-27.9 


% 6.6 


S12.0-13.5 


% 8.2 


SlO.5-11.5 


Is Year Amortization 






















Interest 




S20.8-24.6 


SlO.7 


• S33.5-40.8 


S26.5 


S62. 3-77.8 


$12. 6^ 


S32.5-39.9 


$15.6 


] S22'8-26.9 


7X liaterest 


% 9.1 


S16.0-18.9 


$ a. 2 


S25.7-31.4 


S20.4 


S47.9-59.8 


S 9.7*^. 


S25.0-30.7 


$12.0 


SI7.5-2O.6 


lOZ Interest 


% 7.6 


S13.A-15.8 


S 6.9 


S21.5-26.3 


S17.0 


SAO. 1-50.0 


$ 8.1 


.520. 9-25. 7 


SlO.l 


S14-6-17.3 


20 Year Amortization 






















3X Interest 


$14.8 


529.6-38.2 


&13.3 


S53.2-71.9 


S33.0 


SlOO.9-140.4 


S15.7 


S55.6-76.4 


$19.5 


532*4-41.4 


71 Interest 


SlO.5 


S21.2-27.3 


S 9.5 


538.1-51.4 


S23.6 


S72.2-100.5 ' 


$11.2 


$39.7-54.7 


S13.9 


S23.1-29.6 ^ 


10£ Interest 


$ 8.5 


S17.0-21.9 


S 7.7 


S30.6-41.3 


$19.0 


S60.0-80.7 


$ 9.0 


S31.9-43.9 


Sll.2^ 


Sl8.i-23-B 


Asstimed Year In which 
AepaT^^ents Begin 


1983 


1982 


1987 


1983 


1 1983 


£s tlntated Income 
During First Year 
of Repayment 


$22.6 


$21.0 


S47.6 


523.5 


$28.0 


^ Lower limit assumea 


3 percent annual Inflation rate;' upper limit assuinea 6 percent 


Inflation rate . 












These two findings suggest the advisability of (a) considering extenslotk 
of the WDSL repayment period from 10 to*15 years for graduate and professional 
students, l^f ^payments are In equal Installments, and (b) reviewing both'^the 
length of the pay-back period and the equal Installment norm f6r the Guaranteed^ 
Student Loan Program* 

If repayments were scaled to Income, It appears that total borrowings of 
$12,600 to $14,000^wbuld be manageable for graduate and professional students 
under the National Direct Student Loan Program , given a 10-year repayment^ 
period. Thus, one option would be to extend the NBSL loan maximum from $10,000 
^.to $15,000 and Include a graduated repayment option fbr those whose debts exceed 



These data also seem to suggest the advisability of cons^lderlng revision of 
the Guaranteed Studenjt^ Loan Program to permit postbaccalaureate students to 
borrow up to $16,000-$19,000, and to provide them the option bf graduated 
repayments over 15 years If their debt exceeds $7,100, 

Whether repayment periods should be extended to 20 years for graduate and 
professional students Is debatable. Extension of the pay-back period to 20 
years could have the curious result of expecting this generation of graduate and 
professional students to simultaneously repay their educational loans and 
contribute toward their offspring's educational costs. It should be noted , 
holjever ,. that such an extension would significantly Increase manageable loan 
principal limits, ^ ^ ^ 

* 

Law S'tudents 

It was pointed out earlier that heavily Indebted law students because of 
their relatively modest starting Incomes, would appear to be least well served, 
particularly during the first repayment ' years, by equal Installment loans* 
Thelp manageable aggregate loan principal for equal Installment loans, when 
restricted to a proportion^ of the average first year salary, ranges from a low 
of $5,600 for a 10 percent, 10 year loan, to $13,300 for a 3 percent, 20 year 
loan; On the other hand, because of lawyers' typically more rapld^lncome growth 
experience , gr aduatlng repayments Co Income woul d enable them to borrow 
considerably more, yet result in manageable annual repayments. For example, the 
analysis in Table 11 suggests that law students 'could comfortably borrow between 
$18,100 and $20,200, for a 10 year, 3 percent loan (such as NDSL) , .provided 
repayments were graduated to prospective Income, From the perspective of 
lawyers' Income profiles, it appears as though the current Guaranteed Student 
Loan aggregate borrowing limit of $15,000 is manageable at 7 percent Interest 
and 10 years for pay-back, provided repayments are scaled to Income , On the 
other hand, it appears that extension of the GSL pay-back period from 10 to 15 
years, and graduation of repayments to Ihcome, would Increase the manageable GSL 

principal limits of law students to betweeti $25,700 and $3l,A00, 

^ ■ ■ 

Even at a 10 percent Interest rate for a 15 year pay-back period, a indebt- 
edness of between $21,500 and $26,300 would not appear to be overly burdensome 
for law students, on an Income graduated basis. 



$9,500, 




3'. 



Medical StuJtents 



Despite the fact that the future Income expectations for physicians are 
typically higher than those for the other groups In this analysis, it does not 
follow that physicians^ have unlimited ability to repay educational loans, nor 
does It follow that they have Infinite manageable educational debt ceilings. As 
with other professional groups for whom debt level analyses were conducted, 
whether a given level of educational debt Is manage,able for medical students 
depends on the terms ^and conditions of the educational loan program. The d^ta 
fn Table 1^1, for example^- indicate that a manageable debt for medical students 
ranges from $6,600 for a 10-percent, ^ 10-year equal Installment loan (If repay- 
ments begin In Internship) to $33,000 tx>T a 3-pert:ent, 20 year equal Installment 
loan (If repayments begin after residency), ^ 

In terms of specific loan program^, which typically of fer equal Installment 
terms, it appears that the manageable limits for medical students are $9,000 for 
NDSL, $7,500 for GSL, or $17,000 for a 10 percent Interest-bearing loan. 

The new. Health Education Assistance Loan^ (HEAL) program' allows medical 
students to borrow up to $50,000, at a 10 to 12 percent Interest rate for 15 
years , and allows them to defer repayment for up to three years at residency . 
However, It contains no provisions for scaling repayments to Income, If repay- 
ments were scaled to physicians* Income, a $40,000 to $50,000 limit would, on 
avetage , probably be manageable , Without such scaling, a $50, 000> 10 percent 
Interest bearing HE^L loan, which converts to a equal monthly Installment 
payment of $537, would likely be burdensome for physicians during the Initial 
repayment years. 

Science and Engineering Students 

The estimates of aggregate manageable borrowing limits for doctoral 
scientists and engineers range, for an equal Installment .loan, from .$8,200 (10 
percent, 1 0-year s) to $19,500 (3 percent, 20 years) , Given current program 
features, either $11,200 In NDSL or $9,300 In GSL borrowing would be theoret- 
ically manageable, . 

The results In Table 11 also^ suggest that Increasing ^^he GSL pay-back 
period from lO to 15 years andVlscallng repayments /to Income would Increase the 
manageable principal limits for science and engineering students to between 
$17,500 and $20,600,^ One Interesting observation Is' that scaling requirements 
to Income has a smaller effect on borrowing limits for doctoral science and 
engineering students than for either medical or law students, because of t^ielr 
comparatively lower average rate of Income growth over time. 

Major Findings and Policy Implications 

This study has attempted to develop ^ metHodology for estimating manageable 
edcuatlonal loan repayitients from the future Incomes of selected graduate and 
professional student groups , Manageable cumulative repayments were converted 
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Into aggregate loan principal limits, given alternative Intel^res/ rates, amort- 
Nation periods and repayment^plans (equal Installment or gi^MUated). 

Several findings emerge from the simulations. They are: 

1* For males with 5 or more years of college tUe^manageable loan limit for 
NDSL, given equal Installments, Is $8,500* Holding the 10 year repay- 
ment period constant, but graduating repayments to Income wou^d raise 
the manageable NDSL limit to between $12,^00 and $14,000* Graduating 
' GSL repayments to Income and extending the GSL pay^back period from 10 
to 15 years would result In manageable GSL limits of between $16,000 
and $18,^0, 




2. Of the groups analyzed, heavily Indebted lawyers would appear on 
average to .be less well served by equal^^iii^xaliment loan repayment 
plans because of their typically modest starting incomes * Permitting '!> 
them the option of repayments scaled to Income would raise their 
manageable NDSL limits to between $18,100 and $2^0^200 or their GSL 
limit to between $15,000 and $16,800* AXlowlti|; both Incdme graduated 
repayments and extending the amortlzatlon^^erlod from 10 to^ 15 years 
would raise their manageable NDSL limit*" to ibetween $33,500 and $40,800 
and the manageable GSL limits to between $25,700 and $31,400- 

3* Despite the fact that the . future income expectations of physicians are - 
higher than those of the other groups analyzed, ^t does not follow that 
medical students have Infinite educational debt ceilings • Given a 
fixed or equal Installment repayment plan, ^ a 15*year amortization 
period , and a 10-percent Interest rate the manageable loan limit for 
physicians Is estimated at $17,000* Scaling repayments to Income would 
result In a manageable loan principal limit of between $40, 100 and 
$50,000 for 10 percent, 15-year loans, with repayment beginning after 
residency • ^ 

4* For doctoral science and engineering students, an $11, 200 NDSL or a 
$9,300 GSL limit would be manageable. For a 10-year amortization 
period , graduation of repayments to Income would Increase their NDSL 
celling to between $14,400 and $15,800; the tolerable limit for GSL 
would be between $12,000 and $13,100, 

Tlie thrust of this study has been to quantify manageable education loan 
limits given permutations of repayment period, type of repayment schedule (equal 
Installment or graduated) , Interest rate, Inf la^on rate, and hypothetical 
prospective Income growth profiles* The study^ls Intended to aid In discussions 
of alternative loan policies, because loan programs are an Important Ingredient 
of current federal policy toward financing graduate and professional education. 
Aa graduate and^ professional school c-os ts continue their upward spiral , there 
will likely be more * pressure to Increase borrowing limits for graduate and 
professional students* The results of this study suggest that borrowing limits. 
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repayment terms and amortization periods may require restructuring; otherwise 
graduate and professional students could well £a6e an unmanageal^le repayment 
^legacy. If loans are to play a key role In the future financing of graduate atid 
professional education, and If the Guaranteed or Federally Insured Program Is to 
be the federal student aid vehicle for this purpose, then It may be advisable' to 
consider certain techt^cal changes to the program; 

(1) In order to maximize manageable debt loads of graduate and profes- 
sional students, their undergraduate educational Indebtedness should 
be minimized* This goal, can be achieved through expansion of under- 
graduate grant programs such as the Basic Educational Opportunity 

^ Grant (BEOG) program and the Supplementary Education Opportunity Grant 

(SEOG) program. 

(2) Graduate ^ and professional students whose educational Indebtedness, 
from all sources , exceeds an agreed-upon threshold amount, should be 
offered Graduated Repayment Option' (GRO) plans, and the option of a 
15 year repayment period. 

(3) 'Separate threshold limits, aggregate principal limits, and graduated 
^ repayment schedules should be developed for. meaningful occupational 

clusters and shoffld be based on an assessment of their manageable 
educational debt^oads » . 

While loans are currently an Import^a^t financing mechanism for graduate and 
professional students , they should S^t be viewed as a panacea either by 
students, |xollcy analysts or financially stressed graduate and professional 
schools* Fellowship programs and experiential work-study learning opportunities 
for students In the arts, humanities , sciences, and professions are needed to 
Insure equ^l access to graduate and professional school , as well as to foster 
IntellecLtlal excellence* 
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APPENDIX A 

r 

Formulas for Estimating 
Manageable Educational Loan Repayments 
Assuming First Repayment 
Begins in 1983 



38 
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(1) Adjusted Income (AI) In year y 

AI = S * (1 + r)^^^ * I 

y y 

Where: AI Adjusted Income 
S = Starting salary 
r ^ Inflation rate 



y = specified year (I.e. first, second, third) of r^ayment 
period 

I = Age-Incom^ Ratio In year y \ 

y K 



(2) Effective Income (El) In year y 

EI =^ AI - FT - FICA - ST . 

^ . y y y y y 

Where; AI^ = Adjusted Income In year y off the amortization period 

FT^ t= Federal taxes In year y, based on 1977 tax schedules 

FIcX = Amount of social security taxes In year y computed as 
^ follows ; 

FICA * 1293 X (K05)^"^ 

y 

ST ^ State and other taxes In year y, computed as follows: 
ST AI X ,08 

y y 
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(3) Annual Repayment (AR) ,ln year ; 

^ • , "' 

Effective Income 
in year y 



$0 to (12870 X (l+r> 



y-l 



Annual Repayment 
In year y (AR^> 



.054 X EI 



12371 Jt (l+r)^~^ to 



19548 X (1+r) 



y-l 



19549 X (l+r)^~^ to 



27328 X (l+r> 

27329 X (l+r> 
and over 



y-l 



y-l 



(695 X (l+r)^"^ + 



(.09 X (Ely - (12870 X (l+r)^~h) 



(1299 X (l+r)y~S + 



(.09 X (Ely - (19548 x (l+r)^"^) 



(2151 X (l+r)^"^ + <.157 x EI^ - 



(27328 X (l+r)^"^)) 



(4) Cumulative Repayments for amortization period H years in length* 



CR 



AR 



y - 1 



Where CR = Cumulative Repayments ^ 

U = Number of years In amortization period 
Y = Year 

(5> Tolerable Debt Limit (Principal) P 

P r • CR/(12 K y) 



i/12 



+ i/12 



; (i/i2j(Hxl2) _ 
Vhefte; 1 = annual Interest rate 
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1973 INCOME OF LAWYERS IN MASSACHUSETTS SURVEY 



^ 1 

^ bfean 1 Estlnmted Age^ bfean Annual 

Years Admitted Income Age . Midpoint Growth Rate 



r 



Less 


Than 1 , 


$ 8,903 




24 


\ 1 


- 4 


$15,135 


25 


- 28 


- \ 


- 9 


$25,047 


29 


- 33 


10 


V 14 


$31,585 


34 


- 38 


15 


:\i9: ' 

•-29\ , 


$38,445 


39 


- 43 


■ 20 


$42,773 


44 


- 53 



24 -1 

J 30% 

26. -1 

J 10.5% 

31 , -1 

J 4.7% 

36 -1 

J 4.0% 

41 -1 

..1.^% 

49 



^ Source : Economic Survey Conducted by the Massachusetts Bar Association 1975^ 

\ ■ 

.Massachusetts Bar Association, 1975, page 5. 

\ ■ ■ ■ 



Estimated Starting Salary: 



$11,^00 m 1973 Dollars 

1 .81 Estimated R^lse in CP! from 1973 - 1982 
(133.1 to 241.2) 
$ 21.0 = Estimated Starting Salary' In 1982 



42 



( 
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ESTIMATED MEAN 1973 INCOME OF LAWYERS BY AGE 








■ 

*1973 


- 


Age 




Income 


Ratio 


25 




$11*6 


1 .00 


26 




$15. 1 


1 . 30 


27 




$16.6 


1.43 


28 




$18.4 


1.59 


29 




$20.3 


1.75 


30 




$22.4 


1.93 


31 




$25.0 


2.16 


32 




. $26.(i 


2.24 


33 




§27.2^. * 


2.3A 


34 




$28.4 


2.45 


35 




$29.8 ^ 


2.57 


36 




$31. 


2. 72 


37 




h ^ ^ ^ ^ / ■ 

$32.4 


2.79 


38 




$33.7 


2. 90 


39 




. $35.1 


3.03 


40 




$36.5 


3.15 


41 




$37 . 9 


3. 27 


42 




$38.5 


3.32 


43 




$39.1 


3.37 


44 




■ $39.7 


3.42 


" 45 




$40.3 


3.47 


46 




$40.9 


3.53 


47 " 




$41.5 


3.58 


48 




^ $42.1 


3.63 


49 




$42.7 


3.68 



/ 
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APPEHDIX C 
Professional Income of Physicians 
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PHYSICIANS MEAN PROFESSIONAL INCOME 
IN 1977 DOLLARS 




Age 




1977 

Income Ratio 1 


Ratio 2 


26 




16.7 * 1.0 




27 




17.7 1.06 




28 




'18.9 1.13 




* 29 




19.9 1.19 




30 




24.0 1.44 


t. 00 


31 




26.3 1.57 


l.lO 


32 




28.6 1.71 


1.19 


33 




^g^9 1.85 ' " 


1.29 


34 




si^V^ , 1.99 


1.39 


35 




35.6 - 2.13 


1.48 


36 




37.9 2.27 


1.58 


37 




40.3 2.41 


' 1.68 


38 




42.6 2.55 


1.78 


39 




44.9 ? 2.69 


1.87 • 


40 




47.3 2.83 


1.97 


41 




49.6 2.97 


2.07 






'^l 0 1 1 


i . 1 / 


43 




54.2 3.25 


2.26 


. 44 




56.6. ' 3.59 


2.36 


45 




58.9 3.52 


2.45 


46 




61.2 3.66 


2.55 


47 




63.1 3.78 


2.63 


48 




64.0 3.83 


2.76 


* 49 




64.7 . ^ 3.87 


2.70 


Source : 


Unpublished Data, Institute of Demographic and Economic Studies 


Ratio \ 


* Assumes 


repayments start during Internship 




Ratio 2 


- Assumes deferment during one year of residency and 
of Internship. 


three years 
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ESTIMATED STARTING INCOME OF PHYSICIANS 


/ 




— J— 
















m 


1983. 


at aee 26 










$16,700 «- 


26 year old's income in 1977 dollars 








X 1»407 
$23,496 - 


Rise in CPl from 1977 to 1983 

(181.6 to .255. 5r 
Estimated mean 1983 income of 26 year old* 




In 


1987. 


at ^i^e^O 










$24,000 = 


30 year old's income in 1977 dollars 








X 1W76 


Estimated rise in CPl from 1977 to 1987 
. (181,6 to 322.6) 








$42,624 = 


Estimated mean income of 30 year old 
in 1987 dollars* 





/ 
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APPE 



:n]^ix d 



Income of^ Doctoral Scientists and Engineers 



V 
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ESTIMATED MEDIM 1983 STARTING INCOME OF 
DOCTORAL SCIENTISTS AND ENGINEERS 



Estimated Income of 26 year old 

in 1973 dollars $14,600 

Rise in CPI from 1973 to 1583 

(133.1 to 255.5) , 1.92 



Estimated 1983 starting Income 



$28,032 
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UNITED STATES DOCTORAL SCIENTISTS AND ENGINEERS 



Median Annual Salary by Age — 1973 



Under 30 

30-34 

35-39 

40-44 

45-49 

50-54 

55-59 

60-64 
Over 64 



Jtedlan 1973 
Salary I 




$15,500 
17,500 
19,600 
22,000 

25,000 
25,300 
25,800 
24,700 



Age 
Midpoint 

28 

32 

37 

42 

47 

52 

57 

62 



3 
3 
3 
3 
3 
3 
3 



Mean 
Annual 
Growth 

Rate 



.1.032 

.1.023 

.1.022 

.1.018 

.1.0065 

.1.0024 

.1.004 



Source: Doctoral Scientists and Engineers In the United States: 
1973 Profile, National Academy of Sciences, March 1974, 
page 25, Table 10. . 
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INTERPOLATED MEDIM 1973 
DOCTORAL SCIENTISTS AMD 


ENGINEERS 




- 


Age 


" "10 71 

Salary 






Ratio 


26 


14.6 






1.00 


' 27 


14.9 






1.02 . 


, 28 


15.5 






1.06 


29 


16.0 






1.10 


30 


16.5 






1.13 


31 


17.0 






1.16 


32 


17.5 






1.20 


33 


.17.9 






,1.22 


34 


18.3 




■ 


1.25 


35 


18.7 


* 




1.28 


"36 


r9.2 






1.32 


37 


1*9.6 






1.34 


38 


20.1 






1.38 


39 ^ 


^ 20.5 






1.41 


40 


21.0 






1.44 


41 


21. 5„ 






1.47 


42 . 


22.0 






1.51 


43 


22.4 






1.53 


44 


22.8 






1:56 


45 


23.3 






1.60 



V 



50 



